METHOD OF MEASURING AND IMPROVING XDSL TRANSMISSION CHARACTERISTIC 


BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a fnethod of improving the 
transmission characteristics of xDSL (x Digital Subscriber Line) 
system that effects high-speed data coraiun i cat i on over existing 
telephone I ines implemented by copper wires and connecting an office 
and subscribers and a method of measuring the transmission 
characteristics and more particularly to a measure against cross- 
talk noise on xDSL channels. 
Description of the Background Art 

The characteristics of xDSL channels deteriorate due to 
cross-ta I k ascr i bab i e to h i gh-speed transm i ss i on re 1 y i ng on meta I i i c 
cables, as has been pointed out in the past. A measure against 
cross-talk noise is particularly essential with an xDSL system in 
which cross talk ascr i bab I e to an ISDN (Integrated Services Digital 
Network) occurs in an xDSL transmission frequency band. 

Generally, frequency bands assigned to xDSL systems partly 
overlap each other and frequency bands assigned to other high-speed 
communication systems including a TCM-ISDN (Time Compression 
Mu 1 1 i p I ex i ng- 1 SDN) system. The character i st i cs of each xDSL system 


therefore deteriorates due to cross-talk noise introduced from the 
other high-speed cofunun i cat i on systems. In 1 ight of this, it has 
been proposed to confirm the characteristics of an xDSL channel via 
conf i rmi ng means that faces a termi nated dev i ce at the subscr i ber s i de 
of a subscriber I ine, which acconunodates an xDSL subscriber, thereby 
se I ect i ng a channe i suffer i ng from a m i n i mum of cross ta I k. Japanese 
Patent La id-Open Publication Nos. 10-303872 and 2000-32096, for 
example, each propose to reduce cross talk by causing an xDSL channel 
to operate in synchronism with a TOM- 1 SDN transmission/receipt 
window. 

The conf i rmi ng means, however, needs a cons i derab I e per i od of 
time for selecting a channel suffering from a minimum of cross talk. 
The synchronous operation scheme taught in the above La id-Open 
Publications applies TOM to existing xDSL systems directed toward 
ful 1 -duplex data transmission. This kind of scheme is therefore not 
practicable without changing the xDSL transmission system itself. 


SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method 
of measuring and improving an xDSL transmission characteristic 
ai lowing xDSL channels to be selectively used and easi ly confirming 
the characteristics of the individual xDSL channel without resorting 
to any change or modification of the xDSL transmission system. 

In accordance with the present invention, in a method of 
improving the transmission characteristic of an xDSL system that 
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implements high-speed data comnun i cat i on over existing copper wires 
connecting an office and a subscriber, a testing system instal led in 
an office pulls, before the connection of a subscriber line to the 
xDSL system, the subscr i ber I i ne at the outs i de I i ne of an xDSL c i rcu i t, 

5 measures the cross-ta 1 k no i se character i st i c of the subscr i ber 1 i ne, 
and prevents, i f the cross-ta I k no i se character i st i c i s of h i gh I eve ! , 
the subscriber line from being connected to the xDSL circuit 

Also, in accordance with the present invention, a system for 
measuring the transmission characteristic of an xDSL system that 

10 implements high-speed data communication over existing copper wires 
connecting an office and a subscriber includes a pulling device 
included in the outside line of an xDSL circuit, which is installed 
i n an off i ce, for pu 1 1 i ng a subscr i ber ! i ne. A no i se 1 eve I measur i ng 
c i rcu i t measures the I eve 1 of cross-ta I k no i se on the subscr i ber I i ne. 

15 A decision ci rcuit determines, based on the level of cross-talk noise 
measured, whether or not the subscriber line is usable. 


BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the 
20 present invention will become more apparent from the foilowing^ 
detai led description taken with the accompanying drawings in which: 
F16, 1 shows specif ic frequency bands assigned to a DMT (Direct 
Muiti-Tone) xDSL system and other communication systems; and 

FIG. 2 is a block diagram schematical iy showing a system for 
25 selecting a low noise level, xDSL channel embodying the present 
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i nvent i on. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 shows frequency bands assigned to a DMT xDSL system, 
5 an ADSL (Asynchronous Digital Subscriber Line) system, and an SDSL 
(Symmetric Digital Subscriber Line) system. As shown, the xDSL 
systems use frequency bands overlapping each other as well as 
frequency bands assigned to the other high-speed communication 
systems. As a result, the characteristic of each xDSL channel 

10 deteriorates due to cross-talk noise ascribable to TOM- ISDN channels 
and other xDSL channels. While some measures against such cross- 
talk noise have been proposed in the past, they each bring about 
another problem to be solved, as discussed earlier. 

Referring to FIG. 2, a system for selecting an xDSL channel 

15 suffering from a minimum of cross-talk noise embodying the present 
invention will be described. As shown, the system includes an MDF 
(Main Distribution Frame) 11 connected to outside line terminals T 
and R at the subscriber side. Relays 12 implement test drops and 
deliver noise voltages on xDSL channels to a testing system. The 

20 testing system is made up of a voltage measuring circuit 13, an ADC 
(Analog-to-Digital Converter) circuit 14, an FFT (Fast Fourier 
Transform) circuit 15, and a controller 16, The voltage measuring 
circuit 13 measures the noise voltages delivered from the test-drop 
relays 12. The ADC circuit 14 converts the measured voltages to 

25 digital signals. The FFT circuit 15 executes FFT with the digital 


5 


s i gna I s. The contro 1 1 er 16 determi nes whether or not the i nd i v i dua I 
xDSL channel is usable. 

In operation, a cross-talk noise level on the outside line 
terminals T and R at the subscriber side is differential ly input to 

5 the testing system via the MDF 11 and test-drop relays 12 in the form 
of an AC voltage between wires. In the testing system, the voltage 
measur i ng c i r cu i 1 1 3 has a f unct i on of amp I i f y i ng the I eve I of an i nput 
signal. The voltage measuring circuit 13 amp I if ies the cross-talk 
noise voltage and then feeds the amp I if ied noise voltage to the ADC 

10 circuit 14. 

The ADC circuit 14 converts the noise voltage to a digital 
signal by using a preselected samp I ing frequency and feeds the digital 
signal to the FFT circuit 15, The FFT circuit 15 transforms the 
digital signal to noise spectrum data by FFT. The controller 16 

15 compares the noise spectrum data with a template, which is weighted 
at a subject frequency, to thereby determine whether or not the 
channel is usable. 

More specif ical iy, the control ier 16 makes the above decision 
while controlling the voltage measuring circuit 13, ADC circuit 14 

20 and FFT 15, if the result of decision shows that deterioration is 
estimated in the characteristic of the xDSL channel, then the 
controller 16 selects another channel whose characteristic is not 
deteriorated. This is successful to improve the transmission 
characteristic of the entire xDSL system. 

25 As stated above, the illustrative embodiment pays attention 
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to the fact that the frequency bands of various xDSL systems partly 
overlap each other, as shown in FIG, 1. Before the connection of a 
subscriber i ine to the xDSL system, the testing system instal led in 
an office pulls the subscriber line via the relays 12 connected to 
5 the outs i de 11 ne of an xDSL channe 1 . The test i ng system then measures 
a noise level on the subscriber line, i.e., a cross-talk noise 
characteristic in the overlapping frequency range. 

Subsequently, the measured noise level is compared with the 
template in order to determine whether or not the xDSL channel is 

10 qualified for connection to the subscriber line as to the 
deter i orat i on of character i st i c. Th i s prevents the subscr i ber 1 i ne 
from being connected to channe! estimated to deteriorate. 

More spec i f i ca 1 1 y, no i se generated i n an I SDN system and other 
xDSL systems due to cross talk are introduced into subscriber lines 

15 using the xDSL system, deteriorating the characteristic of the 
subscriber lines. In the illustrative embodiment, before a 
subscriber line is connected to the xDSL system, the testing system 
pul Is the outside I ine at the subscriber side via the relays 12. The 
vo I tage measur i ng c i rcu i t 1 3 d i f f er ent i a II y determ i nes an AG vo 1 tage 

20 between the w i res of the outs i de line. The ADC c i rcu i t 1 4 transforms 
the AG vo 1 tage to a d i g i ta I si gna I hav i ng a pr ese 1 ected samp i i ng rate. 

The FFT circuit 15 transforms the digital signal to noise 
spectrum data by FFT to thereby measure noise level of the subject 
port. The controller 16 compares the measured noise level and 

25 template, or threshold, in order to determine whether or not the xDSL 


channel is qual if ied for connection to the subscriber I ine as to the 
deterioration of characteristics. !f the xDSL channel is not 
qualified, then the controller 116 does not connect the subscriber 
I i ne to the xDSL channe 1 . 1 1 i s to be noted that the temp I ate is 
prepared on the basis of experimental data beforehand by paying 
attention to a frequency band in which deterioration is noticeable. 

In summary, in accordance with the present invention, a 
testing system instai led in an office measures the noise level of a 
subject port before a subscr i ber I i ne is connected to an xDSL channe I . 
The testing system can therefore determine the condition of the 
subscriber I ine in a short period of time. Further, whether or not 
to connect the subscriber 1 ine to the xDSL channel can be determined 
by a relatively simple configuration on the basis of estimated 
deterioration. This successfully avoids the deterioration of 
characteristic ascribable to cross-talk noise beforehand. 

Various modifications wi II become possible for those ski I led 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 


